Purpose: Care workers at nursing care facilities have a high rate of low back pain (LBP). Although increasing evidence has revealed the important role of psychosocial factors in chronic LBP, factors associated with chronic LBP interfering with work have not been fully investigated in Japanese workers at nursing care facilities. The present study aimed to determine the prevalence of chronic LBP interfering with work and related factors of chronic LBP including psychosocial factors, among workers at nursing care facilities. Material and methods: Eligible participants in the present study were Japanese workers at 95 nursing care facilities in Ishikawa Prefecture (n=2,242). Of these, 1,345 participants completed a self-administered questionnaire that included the following items: individual characteristics, severity of LBP, sleep problem, fear-avoidance beliefs (Tampa Scale for Kinesiophobia: TSK), STarT Back Screening Tool (SBST), fatigue, somatizing tendency, and work-related stress such as job satisfaction, job demand, interpersonal stress at work, and social support. The logistic regression analysis was used to assess factors associated with chronic disabling LBP. Results: Of participants who completed the questionnaires, 159 (11.8%) reported chronic LBP that interfered with their work. The multivariable analysis of related-factors of chronic disabling LBP found statistically significant associations with the following: high score of psychological subscale in SBST (adjusted odds ratio [aOR]: 5.83, 95% confidence interval [CI]: 3.55-9.59), high score of TSK (aOR: 1.08, 95% CI: 1.05-1.13), and high somatizing tendency (aOR: 2.07, 95% CI: 1.31-3.23). Conclusion: Psychological factors, including fear-avoidance beliefs or somatizing tendency, showed significant association with chronic LBP that interfered with work, among workers at nursing care facilities. Our results suggest that these factors would need to be considered in addition to screening for the risk factors of LBP chronicity by SBST when evaluating workers with chronic disabling LBP.
Introduction
Low back pain (LBP) is one of the most common musculoskeletal health problems worldwide and is the leading cause of years lived with disability among 291 diseases and injuries globally. 1 Care workers at nursing care facilities who provide direct care, face a number of risk factors for LBP such as psychological job demand or interpersonal stress with staffs/users of nursing care facilities, 2, 3 in addition to physical workloads that are already well-understood. These care workers actually have high prevalence of LBP. 4, 5 According to occupational disease surveillance in Japan, the number of workers who cannot do social activities for at least 4 consecutive days because of LBP has increased annually in the health care/nursing-care fields. 6 LBP has been shown to be an independent predictor for dropout from eldercare work among care workers. 7 Therefore, an appropriate strategy for preventing LBP in the workplace is urgently required. Globally, the association between LBP chronicity with physical (such as manual handling) and psychosocial (such as work-related stress and/or depression) factors has been recognized. 8 European Guidelines for prevention of LBP indicated that a mere approach for ergonomic factors does not necessarily lead to the prevention of LBP, 9 which was similarly shown in a subsequent systematic review. 10 Moreover, Western occupational health guidelines for the management of LBP have emphasized that psychosocial factors, in addition to occupational ergonomic factors, should be considered in the management of chronic LBP with disability. 11 Japan epidemiological research of Occupationrelated Back pain (JOB) study, a prospective cohort research aimed at examining the risk factors of LBP that interferes with work, reported about the involvement of psychosocial factors in LBP chronicity. Such factors include interpersonal stress at work, job satisfaction, support from supervisors, depression, and somatic symptoms. 12, 13 Moreover, it has recently been reported that sleep problems, including night shift duration or quality of sleep, are associated with increased likelihood of disabling LBP among workers. 14 To assess and stratify patients with LBP according to the risk of LBP chronicity, the STarT (Subgrouping for Targeted Treatment) Back Screening Tool (SBST) has been globally used. 15 To classify as high-risk chronic LBP group, five psychological subscale items of the nine overall items in the SBST, are regarded as important. 15 The higher the score of the psychological subscale items, the more serious the psychological problem. Previously, Matsudaira et al indicated that stratification of risk groups by Japanese version of the SBST may help predict the 6-month prognosis of LBP. 16 Although some studies in the United States and Europe have investigated the relationship between LBP and psychosocial work-related factors among workers at care facilities, 2, 3, 5 little research of a similar nature has been conducted in Asian countries, including Japan. Moreover, most of these previous studies evaluated the psychosocial work environment such as interpersonal stress or support by a boss. However, there is little study about care workers, among whom, in addition to these work environmental factors, investigated psychosocial factors comprehensively including stress response (fatigue and somatizing tendency) or pain-related beliefs. Considering the increasing number of nursing care facilities with the aging society in Japan, determination of the prevalence and related-factors of chronic LBP among workers at these facilities is required for the management of occupational LBP. The present study was designed to investigate the prevalence of chronic LBP that interfered with work among workers at nursing care facilities and to clarify whether various psychosocial factors are associated with chronic disabling LBP.
Materials and methods

Study populations
The present study was designed as a multicenter collaborative cross-sectional study. The survey was conducted between July 1 and August 31, 2013. All procedures were approved by the research ethics committee of the Graduate School of Medicine and Faculty of Medicine at the University of Tokyo (No. 1264) and the medical/ ethics review board of the Japan Labour Health and Welfare Organization. Written informed consent was obtained from all participants prior to the initiation of the study. Eligible participants in the present study were Japanese workers at 95 nursing care facilities in Ishikawa Prefecture (n=2,242), and a non-anonymous, selfadministered questionnaire was distributed to each employee. All surveyed subjects in the present study were care workers who provide direct care to dependent individuals in their respective nursing facilities. Employees who were engaged in services that were not directly related to the health-related care (including administrators, cooking staff, etc.) were not eligible for the present study. Respondents who provided answers in the questionnaires were 1,704 workers (response rate: 76%). Filled out questionnaires were sent in sealed envelopes through occupational health staff to the researchers. All participants were assured of voluntary participation, while supervisors and occupational health staff were disallowed from opening the sealed envelopes. In total, 1,345 workers completed the self-administered questionnaire with no missing data (completion rate: approximately 60%) and were included in the analysis.
Chronic disabling LBP
Severity of LBP, evaluated by the respondents, was indicated according to four grades: grade 0 (no LBP), grade 1 (LBP not interfering with work), grade 2 (LBP interfering with work), and grade 3 (LBP interfering with work and leading to sick leave). The grades were determined with modification of Von Korff's grading method. 17 LBP was defined as pain in the lower back lasting for more than 1 day and experienced during the preceding 4 weeks, with reference to the standard definition of LBP proposed by Dionne et al. 18 Pain associated with menstruation, pregnancy, or experienced during a feverish illness was excluded. A diagram showing the lower back area between the inferior costal margin and gluteal folds 19 was provided within the questionnaire. Chronic disabling LBP in the present study was defined as LBP that interfered with work, regardless of work attendance (grade 2 or 3), and persisting for at least 3 months.
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Other variables
The self-administered questionnaire included questions regarding sex, age, sleep problems, fear-avoidance beliefs, and individual and work-related psychosocial factors. Sleep problems were evaluated using questions about the quantity and quality of sleep in the past month. 20 Sleep duration was divided into <5 hrs, 5-6 hrs, and >6 hrs, and sleep duration disability was defined as sleep duration of <6 hrs. Difficulty initiating sleep was defined as taking more than 30 mins to fall asleep. Difficulty maintaining sleep and early morning awakening were defined as nocturnal awakenings or early morning awakenings occurring ≥3 times per week. The quality of sleep was assessed using the sum of scores (range: 0-3) of the three symptoms above, while the deterioration in sleep quality was considered to have occurred if the score was high. For these questions (Japanese version), the validity and reliability have not been assessed; however, they were adapted and modified from those used widely in epidemiological studies on sleep. 21, 22 We used the SBST to assess the psychological factors related to LBP chronicity. 15 The SBST is a simple prognostic questionnaire that enables clinicians to identify modifiable psychological risk factors for back pain disability. Of the nine overall items in the SBST, five psychological subscale items were used, and the sum scores were classified into three groups (0-2, 3, 4-5). 16, 23 The Japanese version of the SBST has been translated and linguistically validated, 24 and its psychometric properties have been assessed. 25 Cronbach's alpha coefficient of the psychological subscale (5 items) used in the present study was 0.66. The area under the curve for the subscale against reference standard questionnaires, as the evaluation of the discriminant validity, ranged from 0.67 to 0.79, mostly indicating acceptable discriminative ability. The Tampa Scale for Kinesiophobia (TSK) is a 17-item self-reported measure originally developed to discriminate between non-excessive fear and phobia among patients with chronic musculoskeletal pain. TSK is widely used to assess pain-related fear of movement or re-injury in patients with musculoskeletal complaints. We evaluated kinesiophobia using a short-form version of the TSK (TSK-11) which was developed in 2005. 26 The TSK-11 employs a 4-point Likert scale, with scoring options ranging from 1 (strongly disagree) to 4 (strongly agree). The TSK-11 has been translated into Japanese and linguistically validated in our previous studies. 27, 28 Internal consistency was demonstrated with Cronbach's alpha statistics of 0.919. For concurrent validity, significantly strong correlations were demonstrated between the TSK-11 and Pain Catastrophizing Scale (r=0.602-0.680). Work-related stress was assessed using the Brief Job Stress Questionnaire (BJSQ), 29 which was developed by a research working group established by the Japan Labour Health and Welfare Organization. Question items for the BJSQ were composed on the basis of the various standard questionnaires such as the Job Content Questionnaire, 30 National Institute for Occupational Safety and Health, 31 the Screener for Somatoform Disorders, 32 and the Subjective Well-being Inventory. 33 The BJSQ consisted of 57 items and provided 19 work-related stress factors. Among various factors, we evaluated the following: job satisfaction (1 item), interpersonal stress at work (3 items), monotonous work (1 item), support by supervisors (3 items), feeling fatigue (3 items), and somatizing tendency (11 items). The questionnaire has been demonstrated to have internal consistency, reliability, and criterion-related validity. 34 For each factor above, standardized scores were developed on a 5-point scale ranging from 1 (lowest) to 5 (highest) based on a sample of more than 10,000 Japanese workers. The lowest or highest of the 5-point scale (different by question), was defined as stressful. 35 
Statistical analyses
Demographic and clinical characteristics were analyzed using Student's t-test for continuous variables and chi-square test for categorical variables. The univariate and multivariable logistic regression analyses were used to assess the relationship between the psychosocial factors and chronic LBP that interfered with work. In the present study, we identified 159 subjects with chronic disabling LBP as the number of event. Number of confounding variables that could be included in the logistic regression analysis was almost the number of events divided by 10; that is, in this case, confounding factors that could be used in the model were about 15 factors. Based on the above, the following variables were included in the final regression model: sex, age, sleep time, sleep quality, job satisfaction, SBST, interpersonal stress at work, monotonous work, support by a supervisor, feeling fatigue, somatizing tendency, and TSK. Age and TSK score were adjusted for in the model as continuous variables, while the other variables were included as categorical variables. The variance inflation factor (VIF) was used to check for multicollinearity in the model. A P-value <0.05 was considered statistically significant (two-sided). All statistical analyses were conducted using SAS 9.4 (SAS Institute Inc., Cary, NC).
Results
Among 1,704 respondents to the questionnaire, 359 participants were excluded due to missing data on variables in the present study. Thus, 1,345 participants were ultimately included in the analysis. The proportion of gender among the excluded respondents was that 20.2% were men and 79.8% were women. These results were similar to the data of the subjects who were included (25.9% for men and 74.1% for women). Mean age (±SD) in the excluded respondents was 43.7 (±12.5) years. They were a bit older than the included subjects (39.4±11.3 years). Of included participants, 11.8% reported chronic LBP interfering with work. The proportion of the grade of LBP severity among chronic disabling LBP was 0% (grade 0), 0% (grade 1), 88.7% (grade 2), and 11.3% (grade 3). The proportion among non-chronic disabling LBP was 31.9% (grade 0), 63.7% (grade 1), 3.7% (grade 2), and 0.7% (grade 3). Results of the comparison of characteristics between participants with and without chronic disabling LBP are shown in Table 1 . Participants with chronic LBP interfering with work were significantly older compared to those without chronic disabling LBP. The rate of high SBST score was higher in those with chronic disabling LBP. TSK score, which indicated the degree of kinesiophobia, was significantly higher in those with chronic disabling LBP relative to those without chronic disabling LBP.
Crude and adjusted odds ratios (aORs) of having chronic LBP interfering with work and the 95% confidence intervals (CIs) are shown in Table 2 . From the results of the univariate logistic regression analysis, age, 
Discussion
This multicenter collaborative cross-sectional study determined the prevalence of chronic LBP that interfered with work among workers at nursing care facilities, and the association between psychosocial factors and chronic disabling LBP. Of these participants, more than 10% suffered from LBP that interfered with work and persisted for at least 3 months. Multivariable analysis showed that the factors associated with chronic disabling LBP were high SBST and TSK scores, and high somatizing tendency. To the best of our knowledge, this is the first study to investigate associated psychosocial factors of chronic disabling LBP in Japanese workers at nursing care facilities. In the present study, severity of LBP was classified from the standpoint of disability at work, 13 with reference to the Chronic Pain Grade indicated in the original paper. 17 We limited the subjects to care workers, and focused on the workrelated musculoskeletal disorder in the present study. Recently, in the workplace, it has been considered problematic that LBP is not only a common reason for absenteeism, but it also leads to decreased work productivity (known as presenteeism). 37 This implies that it is more important whether there is LBP interfering with work than merely the presence or absence of LBP. For these reasons, we used the LBP severity grade that considered disability at work, with modification of the Von Korff's grading method. 17 We found high SBST score to be an independent variable of chronic LBP that interfered with work. SBST was developed as a screening tool and a prognostic indicator of back pain for clinical decision-making in primary care settings in the UK. 15 SBST stratifies subjects into three risk groups based on the modifiable prognostic factors of LBP. The stratified management care, based on the SBST risk classification, is clinically and economically beneficial for individuals with LBP. 38, 39 In the present study, 41.5%
of the subjects with persistent LBP were high-risk group, defined as psychological scores of ≥4 points, compared to 7.1% in subjects without persistent LBP. These data imply that psychological factors were implicated with persistent LBP in the workers at nursing care facilities. In subjects with LBP, SBST has been reported as a useful tool to predict 6-month pain and disability outcomes, including LBP chronicity. 16 At nursing care facilities, screening subjects with poor prognosis of LBP using SBST may be useful in preventing chronic disabling LBP. Our result indicated that kinesiophobia was significantly associated with chronic disabling LBP among workers at nursing care facilities. People may avoid movements or activities based on excessive fear that pain may bring about additional functional restriction. 40 Avoidance of physical activities by fear of movement (kinesiophobia) can result in muscle weakness and dysfunction, which may partly affect or lead to delay in recovery. This repeated cycle of fear of movement and avoidance behaviors may be closely linked with the chronicity of the condition, resulting in disability. Fear avoidance beliefs (FABs) have been reported as an important risk factor of LBP chronicity. 41 FABs have also been reported as the most useful factor for predicting recovery in patients with acute LBP. 42 Recently, Wakaizumi et al reported the significant association between high FABs (assessed using TSK) and chronic pain in Japanese white-collar workers. 43 This study supports our results, showing the association between FABs and chronic LBP. Considering our result and previous studies, early intervention to reduce FABs, such as cognitive behavioral therapy or activity pacing strategy may avoid the chronicity (delayed recovery) of LBP. However, overactivity and endurance behavior 44 are also important factors which could lead to the development and maintenance of chronic pain from the standpoint of the avoidance-endurance model. 45 Recently, it has been indicated that differences in activity patterns including avoidance and overactivity could affect the outcome in patients with pain. 46 ,47 Because we did not assess overactivity and endurance behavior in the present study, further study including the assessment of activity pattern is needed to provide the individually targeted intervention in those suffering from LBP. In the present study, the results indicated that high somatizing tendency was related to chronic LBP that interfered with work. Somatizing tendency is a predisposition to be more aware of and to worry about common somatic symptoms. 48 The somatizing tendency has been shown to be associated with musculoskeletal pain, 49 and absence from work. 50 Previous studies have indicated that somatizing tendency has a role in the progression to LBP chronicity 8 and the treatment outcome in patients with LBP. 51 Matsudaira et al reported that somatizing tendency (assessed using the BJSQ) predicted the development of persistent LBP in individuals with mild LBP. 13 Individuals with LBP who are affected by psychosocial factors might complain about various somatic symptoms; therefore, clinical practitioners may need to conduct a careful medical interview about such complaints.
There are some limitations in the present study. First, causality regarding the influences between LBP and psychosocial factors cannot be inferred because of the crosssectional study design. However, Matsudaira et al reported, in a two-year prospective cohort study, that psychological factors such as somatizing tendency were associated with occupational LBP chronicity. 13 Further researches at nursing care facilities including prospective cohort study will be needed. Second, the participants in the present study were workers at 95 nursing care facilities in Ishikawa Prefecture, and inclusion of study participants was not based on random sampling, but volunteer-based; so, our results are not necessarily representative of the Japanese population. Also, the use of non-anonymized questionnaire at the workplace might have made data collection difficult (completion rate 60%). Thus, selection bias might have influenced our results to some degree. The possibility of information bias such as recall bias cannot be denied also. Finally, our results showed that chronic LBP was affected by individuals' psychological factors; however, as the etiology of LBP is multifactorial, confounding factors that were not considered in our study, including overactivity and endurance behavior, working hours, family environment, or socioeconomic status, might affect our findings.
Conclusion
This multicenter collaborative study indicated that psychological factors such as kinesiophobia or somatizing tendency, and high score of SBST were associated with chronic disabling LBP among care workers at nursing care facilities. Although further prospective study is needed to clarify the causality, it may be necessary to take such psychological factors into account to prevent chronic disabling LBP at nursing care facilities.
